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SHEEP AND GOAT LOSSES IN RELATION TO COYOTE DAMAGE
MANAGEMENT IN TEXAS
GARY L. NUNLEY, U.S. Deputment of Agriculture, Animal and Plant Health Inspection Service, Texas Animal
Damage Control Program, P.O. Box 100410, San Antonio, TX 7820 1 - 17 10

Abstract: The avesage repo~tedsheep and goat loss to coyotes (Canrs latrans) in 1992 on those propel-ties worked
by the cooperative animal damage control program were relatively low. Sheep and goat losses were not evenly
distributed among the producers. Geographical distribution of the losses reflected a positive relationship between
relative coyote density and livestock losses. The sheep and goat industry is adversely affected by the cumulative
losses of those producers suffelmg high levels of predation.

The Texas Animal Damage Control PI-ogsam
(ADC) is a coopel-ative wildlife damage management agency compr~sedof the Animal Damage
Control Program of USDA's Animal and Plant
Health Inspection Seivice, the Texas Animal Damage Control Service of the Texas A&M University
System, and the Texas Animal Damage Control
Association One of the functions of the cooperative
program 1s to conduct direct contl-ol operations for
the protection of sheep and goats fi-om depredation
by coyotes and other predators Historically, the
progam's pi-ima~ycontrol strategy has been to
attempt to prevent the infiltration of coyotes into the
major sheep and goat production areas (Nunley
1995)
Through its management info~mationsystem,
the Texas ADC progsam collects livestock loss
information f o m the individual PI-oducers who
receive direct control assistance fsom Texas ADC.
The program also documents the number of coyotes
and other predators taken from each property
worked This paper describes the analys~sof the
intenelationships of PI-oducer- and industry-level
livestock loss data, relative coyote densities, and
coyote damage managelnent efYo1-t~for the year
1992.
Coyote predatory behavior

Coyotes are predators that al-e equlpped physically and behaviol-ally to locale, pursue, and kill
small- and medium-sized prey (Knowlton 1980,
1989) Rodents and lagomolphs generally make up
the bulk of the coyote d~et,but they are capable of

lulling prey 6-8 tlmes their own size under appropriate c~rcumstances,which includes sheep and goats
While they are innately programmed to kill, the
recognition of suitable prey and the ability to capture
it at least patially reflects skills derived from experience and practice. Like many predators, coyotes
fi-equentlykill more than required for their immediate needs This may be paltially due to innate
lesponses to spec~ficstimuli, but also because there
we sul-vival values in practicing capture techniques
and caching their prey.
Wade (1981) described four conditions that
ful-ther characterize the limits within which coyote
predation occurs: ( I ) anything that is palatable,
available, and of a suitable size is "natural" food to
coyotes, (2) if only wild prey, fiuits, and berries were
available these would comprise the entire coyote
diet, (3) if only domestic prey, fiuits, and berries
were available these would complise the entire
coyote d~et,and (4) in the absence of coyotes there
cannot be coyote predation.
In studies of the sheep killing behavior of
captive coyotes, 8 of I 1 pen real-ed coyotes individually killed 35 to 70 pound lambs (Connolly et al.
1976). These pen-reared, and thus naive, coyotes
possessed the inherent inclination and ability to kill
sheep. In this study, food deprivation had no disce~nibleeffzt on the kllling behavior of coyotes but
d ~ dinfluence feeding activity on kills. These observations suggested that hunger is not always the
primaiy motivation for predatoiy behavior. In a
sim~lastudy, 18 of 19 pen-raised coyotes, and 38 of
54 wild-caught adult coyotes, killed sheep when
placed in a 2.5-acre pen with sheep (U.S. Fish and

Wildl Sew. 1978).

Frequency distribution of loss rates

These stud~eslndlcate that not all coyotes kill
sheep, but most will lealn to kill sheep, particularly
lambs, if regularly given the opportunity (U.S. Fish
and Wildl. Sew 1978). We can assume that the
same applies for goats, especially kids.

To unda-stand the relevance of this average loss
data, the frequency distribution of the losses at
varylng loss rates was analyzed. One of the d~sadvantages of "average" loss data is that losses are not
equally distributed (Wade 1982) Some producers
suffer losses which jeopardize economic survival,
some suffer losses that they can su~vive,and some
sustaln no losses Figure 4 illustrates this point in
that 12% of the lamb producers reported losses in
excess of 10% while 54% reposted no losses to
coyotes Similarly, 19% of the kid goat producers
reposted losses In excess of 10% while 57% repo~tedno losses to coyotes (Flg 5)

Livestock loss survey

In early 1993, Texas sheep and goat producers
provided the program with estimates of their 1992
livestock losses to specific predators as well as all
other causes. These l~vestocklosses were reported
only fi-om properties \\/here coyotes 01-other predators where belng taken by ADC at various levels of
intensity fol- the protection of sheep and goats.
These producers Indicated that there were:

885,000 adult sheep,
628,000 lambs,
72 1,000 adult mohair goats,
282,000 nioha~rkid goats,
93,000 adult spanish goats, and
66,000 spanlsli li~dgoats
being protected by ADC on the~l-properties Coyotes were responsible for 64% of the sheep losses
and 56% of the lamb losses caused by predators
(Fig. 1) Coyotes were also responsible for 63% of
the goat losses and 42% of the kid losses attributed
to predators (Fig. 2). Note also the d~tTerential
vulnerab~l~tyamong livestock from predation.
Lambs were mol-e apt to be k~lledby coyotes than
adult sheep. However, the dit'ierential was less of a
factor between adult goats and kids.
The best overall estimates available for sheep
losses to coyotes on PI-opesties without damage
control are 4.5% for sheep and 17% for lambs
(USDA 1994). On properties with damage control,
losses to coyotes a-e estimated at 1.2% for sheep and
4% for lambs (USDA 1994). Figure 3 indicates the
percent of Texas sheep and goats protected by the
progsam in 1992 that were lost to coyotes, other
predators, and causes other than predation This
data reflects that a relatively small 0.4% of the
sheep, 1.7% of the Iambs, 0.9% of the goats, and
2.4% of the kids were lost to coyotes.

Geographical distriljution of losses

l l e geogsaphical d~stribution,by county, of the
repolted losses throughout the major sheep and goat
production area was examined nest Rather d~stlnct
I-egionalareas of "low", "moderate", and "high" lamb
and kid losses were delineated f o m this analysis
(Figs 6,7) When compal-ing the distribution of
these regons to the suspected relatlve abundance of
C O Y O ~ L ' Swithin each reglon, a posltlve correlation
e s ~ s t s(Fig 8). This posltlve con-elat~onbetween
sheep and goat losses and coyote numbers in the
area of the Edwards Plateau has also been documented by othel- authol-s (Shelton and Klindt 1974,
Pearson and Carolme 1981).

Predator-prey ratios and loss rates

The conelation between predator numbers and
livestock losses reflects the impact of the predatorprey ratio which prescr~besthat a population of
predatol-s will kill at some rough per-predator rate
times the number of PI-edatol-sin the population
(Wagner 1988). A more dense coyote population
will impose a Iughel-kill I-ate on a specific sheep and
goat populat~on
On the other side of the equation, we can see
that even w ~ t ha constant coyote population, the
percent of an~malslost will be higher on a small
sheep and goat operation than a large one. Thus, the
concentration of sheep and goats, and/or sheep and
goat producers in a glven area, IS an Important factor
in explaining some of the diflerences in losses

(Nielsen 1977, Pearson and Caroline 1981). The
counties with the highest percentage losses to coyotes are those with med~um-and low-density sheep
and goat populations located on the edges and
adjacent to the Edwards Plateau. These are also the
areas of higher coyote densities.
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Impact of sheep and goat losses to coyotes

Economic s u ~ v ~ v aisl improbable for those
producers suffering the higher level of losses to
coyotes, and especially in those cases compounded
by additional livestock losses to other predators.
Producers who fall to sulvlve are replaced 11.1 the
high-loss catego~yby others whose operations then
beas the blunt of prcdator populations Utiliz~ngthe
pl-evlous data (Fig 4), IS lamb producers with at
least a 10% loss to coyotes went out of business,
then 22 1 or 19% of the producers would cease
operation. In the case of lamb producers with at
least a 25% loss, 72 or 6% of the producers would
terminate production Consequently, the average
coyote loss statistics of 1.7% for lambs and 2.4% for
kids means little to those produce:-s leaving the
industiy because of high predation losses.
The cumulat~veImpact of the loss of these
producers is not adequately recogn~zedsince they
ase not reflected in future loss surveys Loss suiveys
usually do not measuse the eRects of a producer's
inabil~ty,due to predation or the threat of predation,
to graze appropriate rangelands with sheep and
goats
Indust~yor state average suivey data of livestock losses is important. I-Iowever, it is also necessary to esamine the fi-equency and geograph~cal
distribut~onof' the magn~tudeof loss among the
ind~vidualproducers In this way we can better
understand the intenelationsh~psof coyotes, coyote
predation, coyote damage management, ind~v~dual
producers, and the sheep and goat indust~yas a
whole.
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Fig. 2. Goat and kid losses to predators in 1992 on properties protected by the cooperative
animal damage control program.
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Fig. 5. Percent kid goat loss to coyotes in 1992 on 1,012 ranches protected by the cooperative
animal damage control program.

Figure 6. Geographical distribution of lams lost to coyotes in 1992 on 1,182 ranches protected by the cooperative
animal damage control program.

Figure 7. Geographical distribution of kid goats lost to coyotes in 1992 on 1,012 ranches protected by the
animal damage control program.

Figure 8. Coyotes taken in 1994 by the cooperative animal damage control program per 10 square miles of area
worked

